follow in Fig. S1 .
To make sure excess hemin and ABEI have been removed successfully, the CL intensity of the last dialysate of A-H-GNs, A-GNs and ABEI-CCG has been examined.
The CL intensities of all of them are below 450 (A.U.), which can be neglected when compared with that of A-H-GNs itself.
As-synthesized graphene hybrids were subsequently characterized by UV-visible spectroscopy, X-ray photoelectron spectroscopy (XPS), the Fourier Transform infared spectroscopy (FT-IR), raman spectroscopy, chemiluminescence (CL) spectroscopy and atomic force microscopy (AFM). UV-vis spectroscopy was obtained using (Fig. S2B, curve b) showed a characteristic band at 230 nm, which is due to π-π* transition of aromatic C=C bond, and a shoulder at 290-300 nm which corresponds to the n-π* transition of the C=O bond. nm and 320 mn, which indicated the existence of ABEI on A-H-GNs. A strong peak at 396 nm was also observed which should be the corresponding Soret band of hemin with a red shift [3] [4] [5] [6] (10 nm), and the Q band of A-H-GNs shifted tens of nanometers, these findings clearly confirmed that hemin were also attached to the graphene composite through π-π interactions. Herein, we can conclude that ABEI and hemin both were functionalized on GNs successfully.
X-ray Photoelectron Spectroscopy (XPS) of A-H-GNs, hemin and GO
Comparing survey XPS of A-H-GNs ( GO (Fig. S3C) , the data for A-H-GNs showed the component of Fe2p at about 711 eV and N1s at 398.5 eV, while GO showed none of these two peaks. It was the evidence for the present of ABEI and hemin on the graphene composite. As can be seen from Fig. S2F , the C1s spectrum of GO was curve-fitted into four components at 284.6 eV, 286.6 eV, 287.8 eV and 288.7 eV which indicated the presence of carbon bonds: C-C, C-O, C=O, and O-C=O, respectively. As shown in Fig. S2D , the higher energy peaks associated with oxidized carbon of A-H-GNs was dramatically decreased which attributed to reduction of GO. Notably, a new peak at 285.8 eV corresponding to C-N of A-H-GNs appeared which strongly supported that ABEI or hemin existed on the surface of the graphene hybrids. The deconvolution of N1s spectra of A-H-GNs (Fig.   S3G ) was curve-fitted into three components at 398.5 eV, 399.0 eV and 400.7 eV, attributed to N-Fe group, N-C group and N-CO group. And the N1s spectrum of pure hemin is shown in Fig. S2H , peak of N-Fe had a negative shift (-0.2 eV) when compared with that of A-H-GNs. The shift implied that an interaction between hemin and graphene, indicating the electron clouds of hemin inclined to transfer from hemin to the surface of graphene.
Fourier Transform Infared spectroscopy (FT-IR) of A-H-GNs, hemin, ABEI and GO
The FT-IR Spectra of GO shows the strong C=O stretching band at 1727 cm -1 , 7 which decreased obviously in the spectra of A-H-GNs (Fig. S4D 
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Furthermore, the absorption band at 1247 cm -1 was attributed to the C-N stretching vibration. 12 These results were in good agreement with the coexistence model of ABEI and hemin on the GNs.
Raman spectra of A-H-GNs, A-GNs, hydrazine reduced GO (RGO) and hemin
Raman spectroscopy was used to examine the presence of hemin and the doping situation in A-H-GNs. A-H-GNs (Fig. S5 , curve b) displayed two prominent peaks at 1588 and 1358 cm -1 corresponding to the G and D bands, respectively, the D/G ratio increased compared to GO reported by Shi's group 13 and was consistence with that of RGO (Fig. S5, curve c) , thus indicating the successful reduction of GO. Significantly, there were two new peaks in the Raman spectra of the A-H-GNs at 1161 and 758 cm -1 while no new peaks in that of the A-GNs (Fig. S5, curve a) . These results matched the feature Raman spectroscopy of hemin (Fig. S5, curve d) , it proved the existence of hemin on the surface of A-H-GNs. Furthermore, the G band of A-H-GNs was located at 1588 cm -1 , which was downshifted as compared to that of RGO. It is well known that the G band is usually shifted to a lower frequency by electron donors and to a higher frequency by electron acceptors. 14 This downshifted G band identified the successful n-doping of GNs by hemin.
Inductively coupled plasma atomic emission spectroscopy (ICP-AES) of

A-H-GNs
The sample preparation: 212 mL as-prepared A-H-GNs after dialysis procedure were dried in oven to remove excess moisture. Then the temperature was raised to 
Calculations for loading of hemin and that of ABEI
The concentration of hemin on A-H-GNs is estimated to be about 1.08×10 -4 mol/L according to the result of ICP-AES. So there are 15 mg hemin in 212 mL as-prepared A-H-GNs. In the preparation of A-H-GNs, the intial total volume is 40.23 mL. There are 26 mg GO in 212 mL as-prepared A-H-GNs( assuming no much weight loss of GO). Then the loading of hemin is caculated to be around 15/26=0.58 g hemin/g GNs.
In scheme 1, it is reasonable to deduce that the molarity of ABEI on A-H-GNs is
